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1020030069672 %^ 2003/12/30 

£r Sq^Tk&Si] #°<H1 4S« 0 ^0 S <^S-^ ^A<LS- 3^*Hr *1*13*> i 

S-^-ir ^*1«\°3.*J 91<eL%-2) Hefl^ x>}^ S<] Z* x}^ ^ofl JH^^ j^o.t; ^ 

Xlxl^^j-^^ oKfl^ol oUfl:& ^(15)4 o^SL-g-ol ^SKr 

^711(27)7} ^ M3<H 5Ufe ^-*M*}#(30)2}-, ^7] tfl-f 3*H£(30)sl sl^l^-i- ^e1^>£ 

^ -£*13<H ^1^-^^(40,41)^ ^*}5L a^s^^d^ *W3*>*fl(ioH & 

A oM ^«-^^(40,41)-gr #°o Vo H ^S-HJ-^ ^*(53)°1 <H 5fl°-*l, ^71 

«(53)2l ^oj- AV^ofl y-av^^ fl- ^ s ^1^-^(51)^ #71 XflS. ^^«-(51)^ -^-ofl 

^^S)^ 3§C^Ol 1-^*>711 ^S]<H ^ #^(52)S. Ol=^^l 

^(50)-§r ^al^Jl 91^ ^J-ir ^8°.S o] ^^s^(50)^ ^.«.ofl tflja 3 

-B-^^^" ^-^^ JUxV^- intensity)* ^ *r ^1^(57)^ 

^ofl ±£ <y# a] "?! ^.g-^ 7i^# Hfl>fl*>7l W °>ifl ^(58)-g- 

$ 71^- ^ SU^, ^^l S|*fl ^^^^71- ^^sr>^£ c^-g^o] 3^ ^.g. 

34iS|-*M #tj]3 DlJiBjo.^. o]^V n^iy n>^HV^ 7 }^* ^RM^ ^ 5^°!, ifl-*f3*V 
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£ 4 

[AflO]^] 

^^s, €*>s, ^^^.^^l, *i*i3*>*n, ^^-^x>^, ifl-^. *#-h-£ aii<a, <?>^ <a 
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T^^S. ^^S^^-^l^ {Spacer Grid for Pressurized Water Reactor 

Fuel Assembly} 

£ l£r ^^*1 ^"§- ^*f°i ^ ^2fl 7l^ofl ^ 71] Aj-A] 

£ 3a^r vfl^- ^H^ol ^Efl 7l^oll tcf^ 2: Cf^ ^Efl^ ^«-^A>^ OjTg 

^. 

£ 3b^r £ 3a^ a>a1£. 

£ 5a^r £ 4S1 7fl§f 
JE 5b^ S. 5a^ 7fl2* 

£ 7a^ i = ^-§- £ ^tgofl nj-s. «q *>^sl ^ H °J^r# A}AjjE. 
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£ 7b^ ^al*l ^^ofl ccf^ <qjf3 s.a^ w]-^-^ £A|f 

51 9^r 51 4^1 51^ vfl-a ^ ^-g- -fH*VJ3.4: *fl*]^ ^tb ^ cfl 

£ 10£r #^<H1 ^^l^X>^oflA-]^ o]^ 7h>£. 

£ ll£ £ ^ Xl^l^^o^ - yfl^ c^ofl Sflx^Hr til 7fl£| ^ 

^°fl^i^ -fr^-*fl*H#5l) M-Efvfl 51^. 



* 51^1 ^JiJf-g-ofl cut}- ^ * 

10,110 : 13 : °Kfl# 

14 : 20,50,120 : *H 3*} ^S.^ 

21,51 : M)S. *M^f 22,52 : 

27,57 : Hfl°] 30,115,215 : tfl-*M*>* 

40,41,115,116 : q^x}® 53 : 

58 : tkfl^ 
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<£sL¥r9] u>rt^- ^ojji, S>1«-^^ A o V«.ofl ja^s Jr^o.^ uflo)^ oj-tfl ^ £ 

<24> ^^i^^i^ <£zyg_ c^s.^^ ^w.^ ^q-s *>*flsl A 3*H XI — — ^ ^ 
^*°1 ^s^-ir 3*fl*l fl*H HfllslS.^- *l*l*Rr 7l¥-g- #3- 91^. £ 1^1 h*1 

€ ^O] ^EflO^ ^JL^^ ^-to^^l(lll)^- B^u!^ A>Oll- Cf-O] Oj-Vfl^; 

(113)°-3. 3*113^ ^^Ml ^H, ^Hl 125)*^ *l*l*Vfe ^1^1^^1(110) 

^^(113)^ ^ol^o.^. #^-§r ^jI ^<£S^*ll» 

<25> <^7loflAi ( Xl ^1^^1(110)1- ^*Hr ^S^o] ^ j^cq vfltjL ^ 

(115,116)^: S- 2a ^ -£ 2b°fl S*l^ ^V 2 } , ^S.-g-^r *l*l*>7l iH^(150)^& 

^ "?Vvfl b*;e ^ 
<26> c^v (120, 150) ^ ^#(170)^1 ^ °1 M-t- ^ ^5-^ 3 

Si 61) -g-*M*l ^BflS. Mfl^« ^ ^5.^(125)^ *1*12#^ 7>¥^°1 oio 
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M-¥- # ^S.*(125)-8: (110)3. «fl ^-5Ltt ^^^.S. 

^ <3 3. 125)^1 ^ £U, ^7}3 ^ f^7> £A}ofl o) 

^ <£-g--g-(125)Sl ^°1 H <^ ^V-g. ^-g-^ ^ <35.*# SMI <33.-8- ^ ^ 

^zv^ ^(channel)* ^Tfl tsj-Tiq- ^K^Tfl Z\JL o]$g. <£g_o\}^ ego. 
jM"3 O.S. £-*Rr ^<yo] £]7l nfl-g-ofl ^JjL^ 0. S <3JL-g- ^ £7 > ^oV^l 

^cM" S2fl*>7fl °l3 «j«lf- oHJ-CDNB)^ ^7>^^- ^<£jL<i) ^ o. 

<27> ^211 7 m^r JL<£^^ 31 ^T^^r ^ nJ-^^-S. ^^l^lJl 

^-*1 JH<2^£ «]°iSt 7fl^>7l fl*IMfe #*U1^ O. 

3*1, ^ ^<33£i 13 ^u^s^i %^l^°> *Rr3l, on- <^ 

.ns^Rr 3°i ^^jL-g- * = ^ ^^i-s. ^zk-s] 7fl^^m y o v ^°m. °1» ^ 

*>°1 *1*13*H1^ ^ A o Vl S^ 0 l o] s.o]^l ji oi^cfl, oflS-A-l £ 3a ^ £ 3b°11 £*1^ 

ifl^-^ ^(215)31 ^Hf^l Wl^H^ Ifi £^-*}al ^3£f^ S^Hr* t^l?M ^ 

^ ^^7fl(227)» ^ ^^7fl(227)«^- £^-*Kn. HL*}ff"I- 1HM ?1 

^Sfl II ^7]\9] ZV £7 > ^^£1711 #zflS}^ ZL ^7fl^ 37iq- 4517} ^ 3j ^ Olcf. 

<28> ZL^M-, £^7fl(227)« °l-g-*Hr ^ ^ 13 ^^fil ^lit 7fl^^ 

H , °1^ ^^s-S- v^z]-- *#<^ ^>7l^H «1<3 °1 ^l^^s.^ a>}^ ^ 
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-8- «I^S-g-ol 33^3 iH^ BE^ ^#33 ^^^ofl^ ^£-§-(3123^)* *}7ll 

-2-^1^1 3^- ©is. 3*fl £3.-8-3 ^Mtl 3-E-3 ^S*H ^3 ^^o. 

5- ^3^ "^JL-g- Sefl^ °^^-?l7fl ?lcf. 4^ jl<£^S. S!j<as 7fli£-§- 3*fl 

3 ^33 ^ ^SLsL <&S-%~%: 33^ ^ 5U33 f>\v\ , SE^r i^o] ^ 

3* 3 3-8: ^^-^-O-S.^ ^3°H3 ^S^Kr 33^3 SHMs. £3.3 ^3 ^3-3 

A^sm — — ^ ^ 3 A <M: -fM*fl°> f]:3. ^^fS- £3 ^ 33 33 

^ ^33 3*11 ^3.-8-^1 3-&33 S7l ^-g- ^<!>Rr «o V ^S 3*S3 

3, 3^ 3*11 <£jg.-g-3 ois. «- ^-ofl *r Si-^-H, 33 1^3 3 ^3^ -fr 

^o.^ 3*1 3-^3 ojo^^ Hj-^o.^ ^s^oii 3-§-33 33 33 A c3# 3"^ 

3*3 ^ ^133 5U3. 

l-jfls, 33.-S-3 Effl^ 3 s. ^3 7>^4 #£3-33^ 3s.i>^ ^o]^. ^ 

333^ ^3*113 3^ 3, Eel]^ 3-2.^3 ^3li3 413-3. £3 ^ ^33 24o)] 

3*1 — 33 33:, 3333*113:3 l 3 ^ 33, 33-3:3 H1H 3*> 

333 3^ » ^ °H <^ 3333*113 33^ 33 333 ^ 

€ ^ 5U^, 33*1 33^ ^3-^3 ^ y oH^ £ ^ y oH v -fHS-ofl 3*11 £3.-8-3 31: 33^-1- 
3 3# £ ^-31- Hefl^ 3s. 7^3 1- ^o] Tfl 3fe -£*1133 & 

3. 
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^7}^ AVojoflAi ^^^^ JIl*Hf-3. ^ *r^3 ^a^. vfl 

alftr^ ^ 0 ) Sjo^ o) ofl *| ^ ^ ol^ ^ Jg,^ 7 ^ o> 
— -S. ^ tfl^ol A^-S)^ ^^l^ol 01 cf. 



* ^-^1 ^A)o)) 3 a} v}*^^ -f-^}^ 'M 

f>\7\] Sj^r iH^Hf- jBr^* #3).^- ^ Slfe *#-^5L Hfl-y^ ol# m^-. 0.-^0. 

<M ^-g- ^LS*), 3*>^ -SMS. Hefl^nV^^. <y^V 7>^ 



#4 <?lS-g- ^#-g; ^Z]-^ <£^#* ol= t)] ^ ^O) ^^1-7)1 H)C^. ZLE^uf aJa^a} 

3^1^ H f^H-E «-2]Af^o] #^-l:Ol A^ ^s>7)l E]^r £A^ JfoflA^ o) E-) *V A^*§ 
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h^h^t °i ^wi *r*mn *i*i3*i- i^si 5i^-*>^ 

S}^r <&£iL ^i^- *>Jl ^#*Rr ^-zj-s) 

^Al^ <**H O-^-g. ^J7^>7l ^ ^.S-^ofl ^t^l $>7fl £th 4^1 

°J^^ ^^S^ -ff-5.*H o) ^ ^cq aflol^ ojE^V -R-^ ^ *r &5L^- 

3 ^0.^.-^*1 0]# A] o]^*V ^C^-g-^o] Zl-^ « 0 VX]%V ^ olrrjg. o>^ b« 1^ y_g_ 

^ a] ?J tf . 

<35> ol^l, £ 4 iflx] £ 11^ yl-&^*V ^) ^1* A^rA 

<36> i^o} ^l^*}*^ ^^1^0.5. £ H S^S} *!|<?!^^H *}-g-5H, £ 4 ifl*l 

£ 7a, 7b°11 10°-5. w]-^- ^°1 ^^9\ 3)cfl ^ 

*1 *1*13*> ^H^(20) ^ -B-t Hflol(57)3l- <&ifl ^(58)^1 ^€ ^1 

^^(40,41)^5. 544- 
<37> <^7lol)A^ ^1^1^^1-^1(10)^1^ ^^(13)* ^s§*}7} ^(15)^ £ 1^1 <£ 

JL-g-(125)-§- *l*l*}7l o^^L-g- ^(26)^1 $4^. o] ell <3^-g-^ ^-^-/^-f>i ^} 

(20,50)*!- ^#(29H1 £l*fl ^xlsl^ ^Efll- £jl o^cf. £ 5a , 5 b ofl *\s>\ ^o] 

^^^1(10)^1^ Ml 7fl2l <?>M1^-(13)^ ^o\] 5>l4Sl 7ll^-^-(14)# ^°g*V7l -g. 
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3€ i^S <|HflS- ol^ji ojcf. 4^ £. 5a, SMI ^Efl^ ^13*H1^ ^^2] 

^§ -r SlS^ *VM-^ ?m Jl#^5E. wfl^(57)4 o>ifl ^(58)*>1 

cfl, ojfij. ^-o] uflo]( 57 )4 ^(58)* 7}$=: °14Hr 5L lH *]Ei ^EflS. 5.^SM 

-¥-*r3.( subchannel) ^, Ml 7fl2] ^S-g-(125)^S o] ^.^^^ v^zj.^ vfls] 
-R"§-^°1 <S^°fl>H*r *1*13*> W^r -B-^ H o v ^4 <?1^ *1*13*}» * 

S}*1 &5L^ ^7fl£l H7l7> <£tfl ^(58)# ^«H°> *H, -^^H^l -B-^o] xl^^ 

-R-^ol 51 £JE. sqjjLz^^eq ^-.Hofl oj^ ^oil W]«fl H7l7> ^ 
-fi-S. Bfl<y(57)# <§^Al^6> *} 7 ) nfl-^ojtf. tr^V, tifl^l(57)^r ^^1 *l*Ma ^^o.^ 

E] AflJfs} S-o] ^o\*}3i #o] ^Tfl s|<H n^MS ^ ^(58)£ 

^AHl(lO) ^fl °J:^1 ^<H^ ^O.^, if «-o) Jf*fl^jg. ^#711 S] 0 ! olc]-. 

^ 6f f 2fl2] ifl-?- 49 ^=^3} ^Aj-o. ul^vfl^jT. ol^dl a^flSl 

^ M]S. *l*W21)*r ^*%°] 7>^£H oionj _ o] ^ xl^l «- 

(21)^ ^^^1^ ^ 2-oV^l ^ tg#ol s.^ 7>^^>^, ol ^is. ^^-^-(21) 

<H1^ 2|-g-*>7fl ol >H1S ^1^1-^(21)^ ^1 7l^o] eJ- 

^ ^1^7l-^# zj-^-sl-jl sJod], Ails. *l*lJf(21) ^°o v 2l #^(22)^ ^S-g-^^ x^^^o] 
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^#*Rr ^°o v #^-(22)2} ^1 ^3^o_S.*| 

(22)21- ^S-g-^ ovao) a>zJ-$#-& 7 >^1 ^ o] $^*»H ^5£^15L^- 

^4. °1 *1*13*> ^^(20)^ ^S-g-oil o)*j| ^o^ 7> ^^tii 

^ ^°o V #^4(22)o11 ^^ol ^t^7] o)^6\) ^*e$ 7 l^w.(25)7> *W>7fl *H 

#^-(22Hl -M^- ^ £<g-§- ^ i^^£^ ftcf. 

£ 7a ^ 7b^ o]s^ 7 flM2l *1*1^*> ^H^-i- 2l^-^^(40,41)ofl£ ^-g-*>7l ^sfl 
^ -S<*(| ^7fl<5}^ c*£*i A-fls. *l*l-¥-(51)-& «g#S] ^5.^(50) 

(10)21- ^-Zl- ^^^-i- ojl- ^ olTll °1» ^*fl 21^-^^(40,41)2] f^ofl^ ^S.^ 

^ **(53)<>1 ^-f-El^, o] ^( 53 )oi -oj- >y-s>^ofl ol^oj- -g-^ 7^5} 43. ^^^.(51) 
7> a^SlJL, Xlxl«-(51) ^#6fl ^^^o| yf^O.^. #^>7ll *>^-£H ^^-^^ ^ 

S«1*M) ^^5l£^- *fl^ #^f(52)7> ^l-M-2] ^#^^(50)^ 

^*Vcf. ol nil, -zv^ 2,01 si- ^ iH^ (50)21 ^r, ^° 0 V #^ 

(52)7> ^2J*> ^Bfl ^, ^-l-^^ol ^oj^ yj-^ofl 2l*l*Rr ^-g- 

^>^, ZL tiVcHS <£ ^^^21 ^..§.^0] cH^*Rr ^^ol ti^Z}- ^#ol cf. 

£E?V ^l^l^^l- 21 ol^^j. ^jHuf i£*}3. vfl-^^Sl-cil ol^fl ^SRr J] 

ol EL^ ^7fl*Ho> ^.4. aJ-eH ^1^1-^(51)21 a^s^o} >iH^(50)ol ?M 

<r- 91^ ^cfl XlJl^ S-aHI ^ £ ^1j7*>o^ J2^>=-s o]^ ^c^v ^«-§>^ 

°1 Sj-g-Sl-aJS. 9j s ^.oi ^ 
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^17> 7Hr<5}7fl ^cf. £t #^(52)^ q^T^f^Hl iH^32f 7H^# * 

-g-*H £ 1<H| 1255. ^^.-g-sf ig^^g- ol^-Til sit}. 

£ 8^1 7fl=*^^S 51 A] 2} o)-<4 7j-o| ^ ^tgofl S>] ^-374^(40,41)^ ^ 

# ^H^(50)^ ^Jfz^^UO^l)^ ^ofl ^ yfl<tU57) 
°i 5^. ^1^(57)^ Ml^-^7>^(30)^ ^fl*}^ -R-^ ^^7fl(27)S 

5U*r -fKEL^flsL^, ^ ^ ^ 01*^ o. £ ^>7l ^ <M ^(58)4 #go\ 

7}*\ ^flSRr ^ "& 91^-. °}iJj\ ^(58)^ ^<£iL-g- * <y# a] ^S-g-* «?Vxfl 

^ ^Ajofl O]^ ^J^cq Tj.^^. 2d7>^;(40,41)^ <5>^ 2.^ 

7} (20)^4^ ^l-r^l ^fl^Rr ^^(50)^ s| cfl o]q. 7j-^ o] d a^e 53* 

o) ZLEfl^^«-Ei 3}^^7}%o) ^ ^^(50)£- H ^cfl^ol LflJjL ^ ^ ^ (20)J±X} 

# ^ °}^\?} M-Ej-^ oj^Lojl q]« ^H^(20)£r ^CH^O) n> JjL 

^sr^ (50) o_ ^7} ^7}%Vofl5: ^tJ^H-g- 7fl# * £-Jl 5*1^ 

*r s-^-g- ^5.^(50)^1 J^sItt <S^.-g-*l*l JflcflAi h> 
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<44> £ l 0 ofl^ ifl 7fl2l ^1^1 ^^ 7 > ^*Kr ^3°1M ^Z|^o] JH^l- 7 p Q V 

-FS-M1-(52)°1 oi^^l, °1 ^^^^^1(10)^1 ^-§-*> i^-§- <H*V 

-fr^^ ^7fl(27)^ ^ ^1^^^H1(10)S] f^v-g. 71§JLS 1/4 <g*j*! t^SKSMf- 

(40,41)°1H ^zv^ Jrf--^ ^\^\ *VH.S, ^14^^011 ^z|- Jl#-§- -H-£*>7l ^ 

^ -^-£^<y3f oj-tfl bM^- a^o} 7H «fl<l5l£^- ^^^S^l ^d^l^AS vil 7fl^ ^S-g-^. 
S- ^<HH JH^^-^ 7j-£ f ^cfl^ -fr*^ - ol^ vgzV^ ^A^J ^ 

I. 

^ ¥ «fl^ SH^^r ^*HH vJ}«-3*}^(30) >*Hf°fl -fr^-^th ^l^l 2] 

-r^) -fr^^" ^H3£- ^4^7> n ^7l(magnitude)7l- ^t-ItiI s\o] £U, 

^ <>1^ -fHS^^" ^"711^ ^H*}^ ^(^, ^Z^o} «>S 3lHH^ -R--§-£^- ^^O] 

^}<4 ^ ^711- tel §i^w1^7fl (magnitude decay)^ ^ofl^ -fr^^- ^ 7 fl# 

y Ai #^1 ^^1 $s>^ s5fl^°S 7}^ ole^ -fr^th ^7fl# ^f-«fl t^tt 

^n^r -B-^^" ^l7lS £.^°V ^1*]-^ 3°1 HV^^-c-l), o]4 z>ol ^o] ^.efl 

<46> o]^- #3^ti^ uljJfoflAi ^-AJ*V iH^s. ujlE^o] 3.1-^-^^1-^(40,41)1- *8=Sfl M-7f^ ^<^1 

^1 ^-^^^^-(40,41)^1^ oj-^ ^(58) D J# ^^fl5>£^- ^i-o.S-^1 o) ei isY jr*}^-9) *f-§- « 0 Vsfl 
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*\*\ ^o}o\ t\x^ t <?]^*V H^H^ ^Br ^7} iflJfS ^*HH^r iflJf 

3. jiLSMf jL-g-gr -R-S^- ^ 5d ^ ^-g-R-S uflSl(57)-8: J^^HM JL-§--R-.E ^1^(57)54 ©Vvfl 
^(58)-g- «i^o> tg^s^s. ^-o.s.^) H7^=. intensity)* *flZL% v ^ ^ >ll 



S3]-] 

<47> o]A o V A^t^^- u>SSj- ^-ol ; ^Bfl 7)#^ X] 2j ^ °£5--g-°l ^#*><^ 

*8°fl £3» t^l^l ^ ^5.^4" *1*13*1- ^#°1 tlj^zV 7}7] 

711 51 <^ Sell^ °>^°11 Sltt 3711 M-Bl-^cf. olofl rcfe^- *1*13*} 

•sjl-s- aws] «i^ ^5i^ ^tii si i5L*y°i 7ii^ sa°-M- °1» ^ 

<48> ZLEiM-, t^oH <£^3\- ^ ^^#*>^ *1*13*> iH^t ^Efl^ 

*11^& *r ^711 S)JEL3. *1*13*> — ^ f-Z^ #EflS -fMt- 

*r ^711 ^ #ol ^ O^^j-jg- S-A^o^ 7l*>*v^ ^^Hl£ Ir^JL ol» 

^ 5U711 ^Cf. ole^V ^Aj-c^ *l*l2j;4 iH^^r <£jL-g--42l ^ofltr 

^ A <Mr -R-^m ^ SU^ *1*13*> iH^^Vfil #tfl*| *ln^ 7}^^ 

<49> SE.*1 ol ^l-«^7sl-^;^ ^M^l^r ^^H^ *-g"& -8-S.*>7l *V all ^tfl 
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